Characterization of drug release from fibrin gels loaded with different pharmaceutical and experimental doxorubicin formulations.
Local delivery of anticancer drugs represents a desirable type of treatment. Nevertheless, characteristics such as availability, biocompatibility, ease of operation, and efficacy sometimes represent difficult to overcome hurdles. Fibrin gels (FBGs) may be attractive biomaterials for local treatment when loaded with different chemotherapeutics or with polymer-anticancer-drug conjugates and nanoparticles. These components, linked together, might represent candidates to counteract local recurrences or reduce the volume of inoperable tumors. In the present study we analyzed the features of in vitro release of different formulations of doxorubicin (DOXO) from FBGs, and in vivo FBGs degradation. In vitro DOXO release from FBGs was studied as a function of thrombin and Ca2+ ion concentrations. DOXO was loaded in FBGs either alone or pre-incorporated in nanoparticles characterized by different physical features. The FBGs in vivo degradation was analyzed after sc or ip positioning. Our results suggest that each of the factors involved in the FBGs preparation may have different effects on drug release. In particular, the fibrinogen (FG) concentration and, above all, the DOXO formulation were found to have the greatest impact. Not surprisingly, we have also found a longer permanence in vivo of FBGs prepared at the highest thrombin, Ca2+ ion, and FG concentrations. The aim of this work was to study the effect of several conditions for preparing drug delivery systems based on FBGs loaded with different clinical or experimental formulations of DOXO. Our data identify some of these modalities that will be tested in vivo to evaluate their antitumor activity.